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CLAIMS 

1 . A non-thermal plasma reactor element compri^g: 
a structural carrier; / 

an electrode layer disposed upon said structural/carrier; 

a thin high k barrier layer disposed upon saia electrode layer and . 
configured to form a non-thermal plasma reactor elemem; 

wherein structural support function insubstantial ly provided by 
said structural carrier; and dielectric barrier funcj^on is substantially provided 
by said high k barrier layer. / 

2. The non-th^r^iS/plasma reactor element of claim 1, 
wherein said structural carriersxomprise double^c^lectric barrier structural 
carriers, single dielectric barrier stnictural comers, or a combination 
comprising double dielectric bainel^^cafmrs and null dielectric barrier structural 
carriers. \ / I 

3. Tme non-thermal plasma reactor element of claim 2, 
wherein said double dielectric barrier structural carriers comprise an electrode 
layer disposed on apposite sides of said structural carrier; and a tliin high k 
barrier layer disppsed on each of said electrode layers. 

/ 4. The non-thermal plasma reactor element of claim 2, 
wherein^id single dielectric barrier structural carriers comprise an electrode 
layer disposed on opposite sides of said structural carrier; and a tliin higli k 
barrier layer disposed on one of said electrode layers. 
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5. The non- thermal plasma reactor element of claani 2, 
wherein said null dielectric barrier structural carriers comprise an^electrode 
layer disposed on opposite sides of said structural carrier whereiii said null 
dielectric barrier structural carriers are high k dielectric barrie4 free. 



6. The non-thermal plasma reacto/element of claim 1, 
wherein said electrode layer and said high k barrier/myer are tailored to have 
dimensions as tliin as possible for die particular NTP reactor application. 



7. The non-thermal r^asma pdactor element of claim 1. 
further comprising: 

an intermediate iSoiid^ijg^ayer disposed between said stmctuial 
carriers and said electrode layer. / 1 



8. The4ion-thermal plasma reactor element of claim 1, 
wherein said structural carrier is prepared from a dielectric having properties 
sufficient to provide a/suitable combination of low cost, fabricability, 
mechanical strength/and thermal properties. 



The non-thermal plasma reactor element of claim 8, 
wherein said>6tructural carrier comprises cordierite, mullite, or alumina. 



10. The non-thermal plasma reactor element of claim 1 , 
wherein/said high k barrier layer comprises a high k material having less than 
about 5% porosity. 
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1 1 . The non-thermal plasma reactor element of cl^^n 10, 
wherein said high k barrier layer is bismuth strontium titanate, bi^uth titanate, 
bismuth niobium titanate, or baiium strontium titanate. 



12. The non-thermal plasma reacto/element of claim 1, 
wherein said high k barrier layer is doped. 



13. The non-thermal plasma reactor element of claim 1, 
wherein said structural carrier is a plate smictural carrier, C-shaped structural 
cairier, a planar stmctural carrier, a swept-shaped structuial carrier, or a comb- 
shaped structural carrier; and fiirthe/ wherein 

said element comprises double dielectric barrier structural 
carriers, single dielectric barriei/structural catrriers, or a combination 
comprising double dielectric j/airier corner and null dielectiic bairier stmctural 
carriers. ' 




14. /Ahe non-thermal plasma reactor element of claim 13, 
wherein said elemeiit comprises a double dielectric carrier and minimal 
structural ligaments. 



15. A non- thermal plasma reactor including a reactor 
elei/ient comprising: 

a structural carrier comprising double dielectiic barrier stmctural 
carriers, single dielectric barrier structural carriers, or a combination 
comprising double dielectric barrier carriers and null dielectric barrier 
structural carriers; 
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wherein structural support function is substantially provided by 
said structural carrier; and dielectric barrier function is substantially prided 
by a liigli k barrier layer. / 

16. The non-thermal plasma reactor of clarm 15, comprising 
elements selected from the group consisting of plate strucdu^l carriers, C- 
shaped structural carriers, planai* structural carriers, swe|H-shaped structural 
carriers, and inter-digitized tine elements prepared from comb-shaped structural 
carriers. / 

17. The non-thermal plasma reactor of claim 16, wherein 
said element comprises a double dielectric/carrier and minimal structural 

ligaments. / 

1 8. A^method fpi preparing a non-thermal plasma reactor 
element comprising: / / 

disposing an Mcp^odc layer upon a structural carrier comprising 
a double dielectric oarrier structural carrier, a single dielectric barrier 
structural earner, or a combination comprising a double dielectric 
barrier carriers^Md a null dielectric barrier structural carrier; 

disposing a higli k bairier layer upon said electrode layer so as to 
form a non-thermal masma reactor element; wherein 

structural support function is substantially provided by said 
structural carrier/and dielectric barrier function is substantially provided by a 
liigli k barrier layer. 



19. 



The method of claim 1 8, further comprising: 
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disposing an intermediate bonding layer between said structural 
carrier and said electrode layer. 



20. The method of claim 1 8, further comprisii 
doping said high k barrier layer. 



2 1 . The method of claim 1 8, wherein^ said structural carrier is 
a plate structural carrier, a C-shaped structural carrie/a planar structural 
carrier, a swept-shaped structural carrier, or a conil^^shaped structural carrier. 



22. The method of claim yt8, wherein said electrode layer and 
a high k barrier layer are tailored tcyhave dimensions a^ihin as possible for the 
particular NTP reactor applicatiom y 



23. The metho 
preparing a mini 




of plaim 18, further comprising: 

iber of structural lig£unents so as to 



maximize conversion efficieiySy wliile maintaining structural and electrical 
performance. 



24. A null dielectric barrier structural carrier non-thermal 
plasma reactor elem^t comprising: 

a null dielectric barrier structuial carrier comprising a base 
dielectric structural carrier; and an electrode layer disposed on opposite sides of 
said structural carrier: 



23 

wherein said structural carrier is a plate structural carrier,/^C- 
shaped structural carrier, a planar structural carrier, a swept-shaped smictural 
carrier, or a comb-shaped stioictui'al carrier. / 

said null dielectric barrier structural carrier beuig high k barrier 
layer free. / 

25. The null dielectric barrier stouctural carrier non-thermal 
plasma reactor element of claim 24, further comprising: 

a plui ality of null dielecti ic stmctural carriers stacked witli 
discrete spacers disposed to form exhaust passages between adjacent carriers. 

26. The null dielcGtcic bamer structural carrier non-thermal 
plasma reactor element of claim 24, nirther comprising: 

a plurality of C-W^pfed null dielectric barrier stmctuial cairiers 
stacked together in an orientation forming exhaust passages between adjacent c- 
shaped carriers; and further wherein 

said elemem is discrete spacer free. 

27. /The null dielectric barrier structural carrier non-thermal 
plasma reactor element of claim 24, wherein said structural carrier is prepared 
from a dielectric having properties sufficient to provide a suitable combination 
of low cost, fabrfcability, mechanical strength and thermal properties. 



plasma re; 
cordieritej! 



/ 28. The null dielectric barrier structural carrier non-thermal 
fctor element of claim 27, wherein said structural carrier comprises 
mullite, or alumina. 
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29. A null dielectric barrier structural carrier non-thermal 
plasma reactor comprising 

a null dielectric bairier structuial carrier comprisi/(g a base 
dielectric structural carrier; and an electrode layer disposed o|/ opposite sides of 
said structural carrier; 

wherein said structural carrier is a plate stedctiu-al carrier, a C- 
shaped structural carrier, a planar stiiactuial caiTler, a ^ept-shaped stiiictuial 
carrier, or a comb-shaped stnictural carrier. 

said null dielectric barrier structur^ carrier being high k barrier 

layer free. 



m 



m 



30. The null dielecfric/barrier striictural carrier non-thermal 
plasma reactor of claim 29, furthei/co]^prisii 

a pluiality of uull/aie|^&tri<f structuial carriers stacked witli 
discrete spacers disposed to foyhi ^^aust passages between adjacent carriers. 



3 1 . The nifll dielectric barrier structural carrier non-thermal 
plasma reactor of claim 29( further comprising: 

a pluiality of C-shaped null dielectiic barrier stnictuial carriers 
stacked together in an cJrientation forming exhaust passages between adjacent c- 
shaped carriers; and further wherein 

said/element is discrete spacer free. 



32. The null dielectric barrier structural carrier non-thermal 
plasma reactor of claim 29, wherein said structural carrier is prepared from a 
dielectric waving a suitable combination of low cost, fabricability, mechanical 
strength and thermal properties. 



